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1 • ' SUM MARY A ND CONCLUSI ONS 

1. This memorandum describes the results of a study of 
the sensitivity of requirement fulfillment level to variations 
in the size of the treas to be covered photographically in both 
annual and semi-annual periods. The objective of the study 
was to determine what gains, in terms of increased Accomplish- 
ment Level} could be achieved by reducing the size of the area 
to be covered on a semi-annual basis. A secondary objective, 
was to. measure the effects on unique coverage obtained when 
the size of the Semj.~annual Search Area changes. The number 
of missions flown was held constant at five CORONA J— 3 missions 
per year. 
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Accomplishment Level — percent of designated search area 
covered by unique e Loud-free photography within the required 
perio d (six to twelve months). 
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Sensitivity of Search Accomplishment to Search Area 
Size and to Specific Accomplishment Goals for 
Various Corona Configurations with Five Missions 
Per Year 


The way area coverage requirements are stated has a 
significant impact on the Accomplishment Level achieved. 
Therefore, the effects of reducing the size of the Semi-annual 
Area are investigated from different points- of-view with regard 
to the specification of requirements. Three different points- 
of-view evaluated in this study are stated as follows: (a) 
Emphasis on achieving fixed Accomplishment Levels against the 
S emi-annual area, (b) Those Accomplishment Levels against 
Annual and Semi-annual Search Areas are to he selected which 
maximize the sum of the total unique cloud f ree— coverage of 
the two areas, ( c A Equal Accomplishment Levels are to be 
goals against both Semi-annual and Annual Areas. 

3. This memorandum provides the relationship between 
Semi-aJtnual and Annual Accomplishment Level •:or the current 
search area size and for a Semi-annual search area one-half 
the current size. All possible combinations of achievable 
Semi-annual and Annual Accomplishment Levels for une uwo 
different search area sizes are presented graphically con- 
sidering different film typos and operating altitudes. The 
data alleys one to specify the Accomplishmenc Level desirec 
on one type of requirement area, Annual or Semi-annual, and 
determine the expected Accomplishment Level against the other 
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25X1 A 



1/ed For Release 


20 d^/ l Qp^ : : f PAjl DP79B01709A00 b60p^01 g - fo 

J ii'i 


25X1 




'V ' jj Cl- .4.^* !£ 4 

Approved For Rdto^se 200 4/07/07 : C I A- RPP79B01709A^600040013-9 
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Size and to Specific Accomplishment Goals for 
Various Corona Configurations with Five Missions 
Per Year 


totjal unique , cloud-free imagery were derived and are reported 
in this memorandum . j 

4. Several factors influence the area photographed and, 
consequently, influence the Accomplishment levels achieved; 
launch rate, film type and perigee altitude are particularly 
signif icant „ The effects of different film types and perigee 
altitudes are of great interest becatise these are features of 
the CORONA system which can be chosen to define various con- 
figurations. For this study, four specific options with 
respect to the, facte rs mentioned above, are reflected in this 
evaluation and they are defined in Table 1. 

i 

TABLE 1. CORONA J-3 CONFIGURATIONS 


■3 . - 

M 

Film Type 

Perigee 

Altitude^ 

(n.m. ) 

Average 
Altitu ie 

Over Target 
Are? 3 

(n.m. ) 

Coverage 
Available 
Per Flight 

(xl0 6 n.m. 2 ) 

Ultra Thin Base (UTB) 

100.0 

107.1 

i >3 . 5 

Ultra Thin .Base (UTB) 

85.0 ^ 

89.3 

9.5 

Standard Thin Base (STB) 

100.0 

107.1 

9.2 

Standard Thir. Base (STB) 

85.0 

89.3 

6.3 

5. The photographic 

requirements 

could place 

principal 


emphasis on increased Accomplishment Level against the Semi- 


^ The values given for perigee altitude actually do not have 
-icvu^ 0 S ^° n indica ted and s hould be thought of as^ r^qiji jnal values 
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annual Area. With this approach, the authors of the require- 
ments would specify that no coverage against the Annual Area 
is to be attempted unless some acceptable Accomplishment Level, 
for example 80%, is expected to be obtained againsi the Semi- 
annual Area. If this level of coverage against the Semi-annual 
Area could be obtained, the remaining capability would be applied 
against the Annual Area. Thus, the requirement for Accomplish- 
ment Level against Semi-annual area would be specified, and the 
requirement against the Annual area would be derived based on 
the capability not needed to fulfill the Semi-annual require- 
ment. Table 2 summarized the Accomplishment Level and the 
associated sum of the total unique cloud— free Annual and Semi- 
annual photographic coverage. With the current Semi-annual 
Search Area size (G.8xl0 6 nm 2 ) the Semi-annual requirement, 80%, 
is achieved by the UTB/100 configuration; but no coverage is 
obtained against the Annual Area with the other configurations. 
It is clear that the UTB/100 provides an overwhelming capability 


against the annual search area when the Semi— annual Accom- 


plishment Level is specified too low. Accomplishment Levels 

/ 

which provide what could be a better balance in emphasis are 
shown in parentheses in Table 2 for UTB/100. It will be noted 
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Accomplishment Level, for the current search area, was raised 
to 87% while 84% is achieved against the annual area. When 
the Semi-annual Search Area size is reduced by 50%, the 80% 
Semi-Annual Accomplishment Level is fulfilled and accomplish- 

i 

ment levels against the Annual Area are achieved. The UTB/85 
and STB/100 configurations are capable of meeting the current 
requirement of 80%/ 1 5% Accomplishment Levels for the smaller 
Semi-annual area. The UTB/100 configuration shows about a 
10% increase in accomplishment level with 50% of the current 
semi-annual artea downgraded to annual. Table 2 clearly indicates 
that when specified Accomplishment Levels are desired against 
the Semi-annual search objectives, reducing the Semi-annual 
search size has a power ful influence on Accomplishment Level 
achieved against bo ;h annual and semi-annual objectives. The 
authors of requireir ints, if they choose to write requirements 
from this point-of • view, should very ca.refully resize the 
Semi-annual area to include only those areas whicn truly 
deserve the. effort employed against^, areas of this status. 

Further presentation of data pertinent to th 3 point-of-view 
discussed above will be found with Figures 5 and 6 of the study 
results 
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TABLE 2: The gelationship Between Accomplish- 

, ment Level and Total Unique Cloud-Free 
Photographic Coverage of Annual and 
Semi-Annual Areas--Sfemi-Annual Emphasis 



Size 

of Semi-Annual Search 

Area 

Film Type/ 

Perigee Altitude 


n.m. 2 

3 . 4xl0 6 



6. 8x10° 

n . m . ~ 


total Net 

SAAL*/ 

Toal Net 

SAAL*/ 

f 

Coverage 
(xl0° Ml 2 ) 

AAL** 

(%) 

Co 1 erage 
(a.'.O 6 nm 2 ) 

AAL** 

(Vo) 

UTB/100 

13.3 

80/97 

11.6 

80/98 

UTB/85 


(87/84)*** 


(96/95)*** 

10.6 

75/0 

■0.0 

80/75 

STB/100 

10.6 

75/0 

'0.0 

80/75 

STB/S 5 

8.6 

62/0 

8.0 

80/40 


* Semi-annual Accomplishment Level 

** Annual Accomol Lshment Level 

*** Point of view changed because of overwhelming capability 
against the annual area when the Accomplishment Level 
specified agai ist the semi-annual area is too low. 

6. There are specific Accomplishment luevels which 

maximize the sum of tne total unique cloud free annual and 


Semi-annual photographic coverage.^ If the authors of photo- 
graphic requirements specify Accomplishment Levels which 
maximize this sum, increases in Accomplishment Level of approxi- 
mately 12% against the Semi-annual Area and 15% against the 
Annual Area are achieved when the current Semi-annual Area 
decreases by 50%. The absolute values of Accomplishment 
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Level achieved along with the maximum values of the total 

unique cloud free photographic coverage acquired using this 

approach are summarized in Table 3. 

TABLE 3: The Relationship Between Accomplish- 
ment Level and Maximized Total Unique 
C Loud-Free Photographic Coverage of 
Annual and Semi-Annual Areas 


Film Type/ 
Perigee Altitude 

; Size 

6.8x10 

of Semi-An 

6 2 

n .m . 

inual St arch 

3 . 4x10 

Area 

6 2 
n ,m . 


Maximum 


Maximum 

SAAL*/AAL** 


Total Net 

saal*/aal* 

Total Net 

i 


Coverage 


Coverage 



(xl0”nm^) 

fC* v 

V /^/ 

(xl0°um^) 

(%) 

UTB/100 

14.2 

88/80 

12.5 

95/98 

UTB/85 ; _ 

11.1 

68/69 

10.1 

76/80 

STB/100 

11.1 

68/69 

10.1 

76/80 

STB/85 * ; 

9.0 

56/52 

8.! 

65/66 


* Semi-annual Accomplishment Level. 
** Annual Accomplishment Level. 


7. Tf the author® ^ the requirements specify that equal 


Accomplishment Levels are to be achieved against both semi- 


annual and annual objectives, the results of the study show 
that regardless of which CORONA configuration is used a 
reduction of as much as 50% in the size of the Semi— annual 


Search Area allows an increase of approximately 10% in 
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Size and to Specific Accomplishment Goals for 
Corona Configurations with Five Mis^ 


Various 
Per Year 


ions 


Accomplishment Level. It is shown that increases of this 
magnitude could he obtained with the appropriate choice of 


perigee altitude and/or film type without reducing the Semi- 
annual Search Area size. The Accomplishment Levels achieved 
and tile sum of the total unique coverage obtained is presented 

in Table 3A. 


TABLE 3A: 


The .Relat ionsnip Between Accomplish- 
ment Level and Total Unique Cloud-Free 
Photographic Coverage of Annual and 
S em i_annual Areas - Equal Accomplish - 
ment Levels 


Film Type/ 

Perigee Altitude 

Size of Semi-Ann 

6.8xl0 6 nm^ 

ual Search Area 

3 . 4xl0 6 nm 2 

UTB/100 

UTB/85 

STB/100 

STB/85 

"Total Net SAAL*7 

Coverage AAL** 

(xlO 6 nm z ) 

12.8 86/86 

10.5 68/68 

10.5 68/68 

8.2 54/54 

Total Net bM Jb^/ 

Coverage AAL** 

(xlO 6 nm^) 

12.1 96/96 

10.0 79/79 

10.0 79/79 

8.4 55/65 _ 


STB/85 I e.S 

* Semi-annual Accomplishment Level. 
** Annual Accomplishment Level. ^ 
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8. When the size of the Semi-annual Area is decreased the 
increases in Accomplishment Level are achieved through a greater 
concentration of effort on the reduced area. This leads to an 
increase in redundant coverage. As the size of the Semi-annual 
Area decreases the size of the Annual Area increases causing a 
lower Accomplishm ent , Level .against the Annual Area^for the 
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25X1 


previously applied level of effort. Thus, more effort is 
ape! ied to the Annual Area in an attempt to pull its 
Accomplishment Level up. For these reasons, Accomplishment Level 
does iot increase as high nor as fast as one may have anticipated 

i 

for reduction in the Semi-annual Search Aree size. 

i 

9. For all CORONA configurations at five missions per 

year except STB/85, a reduction in the size of the current 

Semi-annual Search 4rea will cause a reduction in the sum of 

the total area covered with unique cloud free photography for 

annual nnrf semi-ann lal purposes. For STB/85 at five missions 

per year it appears that there could be minor advantages from 

a total net coverage point-of-view, in resizing the Semi- 

2 

annual Area to approximately 6x10 n.m. . 

] 0 , When the photographic coverage available reaches a 
critically low level five missions per year with STB/85 there 
is a specific Semi-annual Search Area size which maximizes 
the sum of the total unique cloud free Semi-Annual anu Annual 
photographic coverage. Of course, it is necessary to prescribe 
Accomplishment Levels as goals which are appropriate to these 


maxima. This condition will exist and be more pronounced for 
all configurations if the missions flown should drop as low 

as four per year. 25X1 A 
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II. A SS UMPT10N S SU PPORTING DATA AND CONSTRAINTS 

1. In this study it was assumed that the search 
requirements against which the CORONA system will be used 
in thq future will be similar in structure to current 
requirements. Furthermore, it was assumed that the manner 
in which the CORONA system will be operated in the future 
will remain consist mt with procedures and operations of 
the past. 

2. The Army Map Service coverage accomplishment data 
was used to correlate the Annual and Semi-annual search 
Accomplishment Level with the Total Gross Coverage for all 
six and twelve month periods ending in CY1963. Then, the 
Mission Gross Coverage^ was correlated with data on the 
Total Area Photogra )hed 3 for annual and sem: -annual 
purposes from the files of the Satellite Operations Center 
(SOC) . The support Lng statistics and analytical technique 
discussed above are detailed in the Appendix. 


3 Total Gross Coverage - the total of the individual 
mission, semi-annual or annual, area search gross coverage 
in square nautical miles. 

4 Mission Gross Coverage - the unique cloud free 
photography per mission in square nautical miles. 


25X1 
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5 Total Area Photographed - the total area, in square 
nautical miles, photographed within the searcn area for 
semi-annual or annual purposes. - Includes cloud covered 
and redundant photogr aphy . 25X1 A 
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3. The specified quantities or limitation on film 
utilization against requirements for coverage against Uigh 
Priority Areas (IIPA) , non-Sino-Soviet areas, and Mapping, 
Charting, and Geodesy (MC&G) which have been used by the 
SOC in similar studres were used in this study. These 
constraints, presented in Table 4 : Specified Film Utiliza- 
tion, may vary according to current intelligence objectives; 
but, they are usually specified according to the gross 
coverage available ner mission. 


TABLE 4: SPECIFIED FILM UTILIZATION 
(Reference 1) ~ 


Film Type/Perigee 

HPA Usage 

Non-Bloc 

MC&G 

Altitude 

Per Mission 8 
(xl 06 n.m. 2 ) 

Annual Usage 7 
(xlO 6 n.m. 2 ) 

Annual Usage 
(xl0 b n.m. 2 ) 

UTB/100 

2.70 

5.0 

2.0 

UTB/85 

1.90 

5.0 

2.0 

STB/ 100 

1.84 

5.0 

2.0 

STB/85 

1.26 

2.0 

2.0 


6 


Mission cove} age capability to be used for High 


Priority Areas per mission 

rj 

The area outside the Soviet Union, Communist Bloc 
countries, and China which must be photographed to assure 
the required level of cloud-free coverage. 

8 Coverage expended for Mapping, Charting, and Geodesy, 

t*. 
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III. ANALYTICAL APPROACH 

i i 

1. With, the foregoing assumptions, tne historical 
coverage data provides a basis from which to project the 
accomplishment of future missions 

2. With the correlated data discussed ibove one is 
in a position to choose an Accomp] ishment Level and 
determine the Total Gross Coverage required ;o achieve 
this goal. Dividing this Total Gross Coverage by the 
number of missions to be flown during the requirement , 
period (6 or 12 months) defines the inquired Mission Gross 
Coverage from which the total area that must be photographed 
per misfeion can be determined for a particular requirement. 
If one then subtracts this area to be photographed for this 
requirement from the amount of coverage avai able on a 
particular CORONA configuration, the remaind »r is the 
coverage available - on a particular mission - for other 
requirements. Since one of the goals of this study was to 
measure the effects of changing periodic search area size, 
the correlation of Accomplishment Level to T >tal Gross 
Coverage was normalized to the search area size. It is then 
possible to multiply this percent total gross coverage by 
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a particular search area size ?>nd determine the Total Gross 
Coverage required fco achieve the specified Accomplishment 
Level. A numerical example demonstrating the procedure 
discussed above and a more detailed explanation of each 
aspect of this method will be foxind in the Appendix. 

IV. RESULTS 

1. Figure 1 presents the Accomplishment Level vs. Size 
of Semi-annual Search Area. It was assvimed, to produce 
Figure 1, that the objective of the user would be to achieve 
the same Accomplishment Level on both the annual and semi- 
annual area. Thus, the scale entitled "Accomplishment Level" 
represents the individual Accomplishment Level achieved 
against each requirement. It is pointed out that there are 
two scales on the abscissa: one scale for the size of each 
type of search area It will be noted that rs the size of 
the Semi-annual Search Area increases the size of the Annual 
Area decreases. 


2. The Accomplishment Levels ~in several specific cases 
are presented numerically in Table 5. 
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TABLE 5: ACCOMPLISHMENT LEVEL * (%) VS. SIZE OF SEMI- 
ANNUAL AREA WITH FIVE MISSION/YEAR (EQUAL ACCOMPLISHED FOR 
SEMI-ANNUAL AND ANNUAL AREA) 



Accomplishment Levels (7o) 

. .. . i 

Size 

(xlO 6 

Annual 

of Area 

n .m . 2) 

Semi-Annual 

Film 

Type/Perigee 

Altitude 

UTR/100 

STB/100 9 
UTB/8 5 

STB/85 

0 

9.6 

80 

63 

45 

2.8 

6.8 

86 

69 

54 

3.4 

6.2 

87 

71 

56 

00 

4.8 

91 

76 

60 

6.2 

3.4 

93 

80 

63 

6.8 

2.8 

94 

81 

64 

9.6 

0 

97 

85 

67 


3. The sensitivity of Accomplishment Level to a 


reduction from the entire area being semi-annually required 
to it being annually required is described numerically in 
Table 6. This is considered to be an extreme change - 100% 
annual to 100% semi-annual. It is presented because it- , 
provides bounds on the largest gains which can be realized 


25X1 
25X1 A 


r As will be noted in Table 1, STB/100 and UTB/85 have 
virtually the same film available per mission. Consequently, 
the results obtained using these two configuration are so 
nearly equivalent that an attempt to distinguish difference 
is not considered justified. . v '- 
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by reducing the Semi-annual Area. It provides insight as to 
the changes in Acco:mpl ishment Level which cculd be realized 


by lengthening the requirement period. Table 6 shows a 

considerable improvement in Accomplishment Level; but, 

/ 

Table '5, Table 6, and Figure 1 all indicate v,he same 
absolute improvement may be obtained with either film type 


by increasing the perigee altitude from 85 to 100 nautical 


miles . 


TABLE , 6 : AC COM PL I SI MENT 

LEVEL SENSITIVITY TO COVERAGE PERIOD 

- 


(Five Missions/Year) 

. 

Film Type/ 
Perigee 

Accompl; sh- 
ment Le^ el 

Accomplish- 
ment Level 

Chang* in Accomplishment 
for S) ift from 100% 

Altitude i 

100% S' mi- 

100% 

Required Semi-Annually 
to 10t% Required Annually 


Annual 

Annual 

Absolute 

Change 

Percent 

Change 

UTB/100 

80 

97 

17% 

20% 

UTB/85 \ 
STB/100 j 

63 

85 

22% 

35% 

STB/85 

45 

67 

22% 

49% 

_ J 
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4. Table 7 presents the change in Accomplishment 
Level for several possible reductions in the size of the 
current Semi-annual Search Area. Again, it is clear from 
these ;data that the average Accomplishment Level can be 
increased by decreasing the Semi-annual Area. These data 

I 

again ; demonstrate that equivalent improvement in Accomplish- 
ment Level may be o jtained by increasing perigee altitude. 
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SUBJECT: Sensitivity 


of Search Accomplishment to Search Area Size and' ^Specific 


Accomplishment Goals for Various Corona Configurations *ith Five Missions ■ 
Per Year 

TA BLE 7: INCREASE IN ACCOMPLIS H MENT LEVEL FOR REDUCTIONS IN SIZE O F 
CURRENT SEMI-ANNUAL AREA (6.8 x 10® n.m.^) 

(Five Mission/Year) 


"T 

Reduction from ' 

Current Size 

100% 

50% 

r 

25% | 

1 _ 

New Size of Semi- 
Annual-Search Area 
(xl0 b n.m. ) 

0 

3.4 

5.1 

1 

Film Type/ 
perigee Altitude 

Absolute 

Change 

(%) 

Percent 

Change 

(%> 

Abso. Per. 
Chg. Chg. 
(%) (%) 

Abso. 

Chg. 

(%) 

Per. 

Chg. 

(%) 

UTB/T00 

+11.0 

12.8 

+7.0 8.2 

+4.0 

4.7 

UTB/85 

STB/ 100 

+16.0 

28.0 

+11.0 15.6 

+6.0 

8.6 

v jSTB/85 

+13.0 

- 

24 

+ 9.0 16.6 

+ 5.0 

9.3 


10 % 


6.1 


Abso. Per. 
Chg Chg . 
(%) (%) 

+2.0 2.3 


+2.5 3.6 

+2.0 3.7 
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0 % 


6.8 


Acco’mpl ishment 
‘ Level 
(%) 

86 


70 

54 


> 


Page seventeen 


25X1A 




25X1 


Approved For please 2004/1 







] 


ri-RbP79B01 70^0060004001 3-9 


SUBJECT: Sensitivity of Search Accomplishment to Search 

Area Size and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


5. To decrease the size of the Semi-annual Search Area 
or to increase perigee altitude on a particular mission in 
the interest of increasing Accomplishment Level may be false 
economy. To increase perigee altitude will certainly increase 
the average ground resolved distance over the area photographed 
and to decrease the Semi-annual Search Area size may reduce 
the total quantity of photography useful for semi-annual and 
annual purposes. While average photographic resolution as a 
function of perigee altitude is the subject of other studies 
currently in progress and outside the scope of this report, 

the resulting effect of changing search area size on photo- 
graphic y-ield is the subject of the remaining portion of 
this report. ^ 

6. Photographic yield could be defined in a number of 

ways. However, regardless of exactly how yield may be 
defined all definitions would probably fall into two 
categories: one category dealing in some measure with what 

was or could be learned from the photography and the other 
category describing the quantity of photography acquired 
and useful for some one or several purposes. This study 
cannot speculate as to the value of information contained 


25X1 
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in photography. But, the effects of changing search aiea 
sizes on the quantity of useful . photography taken for semi- 
annual purposes has been investigated and the results will 
be reported. Furthermore, this quantitative measure of 
photographic yield tas been studied from two points of 
view. One view is that the proper, specification of 
quant it y is in terms of net coverage useful for annual or 
semi-annual purposes. Where net coverage is defined as the 
total of the unique photography covering a particular 
search area. This .s an especially useful definition of 
yield and it is the manner in which search requirements 
are specified. 

7. Another quantitative view of photographic yield is 
based simply on the accumulated gross coverage. With this 
view, regardless of whether coverage is redundant, that is 
coverage of the sam area in a period less than the require- 
ment frequency, it is countable toward gross coverage. Gross 
coverage is' a useful measure because a comparison between 
gross and net provides an indication of the .'.eve! of 
redundancy . 

8. The objective was to measure the effects of reducing 
the size of the Semi-annual Area by observing changes in 
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^ performance achieved with a specific launch rate, Thus, it 


is necessary to accumulate the measures of performance over 
some period of time. But, there are two different search 
.jobs to he done: Cover part of an area annually and part of 
another a* e a semi-a rnually . It is clear that performance of 
each job contributes to both types of yield - net coverage 
and gross coverage. So, it would be useful to allow the 
measure of yield to reflect the performance of both jobs. 


Therefore, the following concepts and definition will be 
used as a means to describe the yield of some number of 
photographic missions: 

(a) Total Net Photographic Yield - The total 
area photographed with unique, cloud-free 
photograr ay for annual and semi-ar. aual 
search purposes during some specific 
period of time . 11 

(b) Total Gross Photographic Yield - The total 
area photographed with cloud-free photog- 
raphy for annual and semi-annual purposes in 
some period of time. 


11 This definition of Total Net Photographic Yield allows 
counting of the coverage of the same area twice if the area is 
contained in the .'Semi-annual Area and the coverages are greater 
than six months apart. < " 25X1 A • <■ 
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9. The Total Net Photographic- Yield (TNPY ) is computed 
according to the following equation: TNPY- f Semi-Annual 
Accomplishment x Size of Semi-Annual Area x Frequency during 
PeriodJ + [Annual Accomplishment x Size of Annual Area x 
Frequency during Pe’iodj. In this study, since we are con- 

I 

r~ 

cerned with a certain number of launches per year, 12 months 
was fused as the pe *iod over which to accumulate yield. There- 
fore, semi-annual frequency during the period equals 2,0 and 
annual frequency during the period equals 1 .. 0 . 

10. The Total Gross Photographic Yield (TGPY) is 
computed based on the coverage allocated for Semi-annual 
Area, Annual Area and I1PA coverage. IIPA cloud-free coverage 
is counted in total gross because it contributes to the Semi- 
annual total gross ".overage. 

11. The relat .onship between Net Photographic Yield and 
Semi-Annual Search Lccomplishmont Level is presented in 

Figure 2. The curve entitled Total is the Total Net Photographic 
Yield as it’ was defined above and itf £s intended to illustrate 
that this total is he sum of the net yield from coverage of 
the Annual and Semi-annual Areas. Furthermore, Figure 2 
demonstrates that there is a certain Semi-Annual Accomplish- 
ment Level, 68% in the case presented, which maximizes the 

25X1A 


Total Net Photographic Yield. 


Approved For Release 2004/07/07 : C l 


A-RDP79B01 7O9AOOO600Kg»0OlOv9! nt y -one 


WP Stef. i 


25X1 A 






25X1 


Approved For Please 20*4/07/07 : CIA-RDP79B01709M00600040013-9 


•■Mi %2'L'j'ilLl 


SUBJECT: Sensitivity of Search Accomplishment to Search 

Area Size and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


12. Figure 3 presents the Total Net Photographic Yield 

as a function of Semi-Annual Accomplishment Level for the 

current Semi-annual Search Area; and, Figure 4 presents the 

6 2 

same information foi a search area of 3.4 x 10 n m. (one 
half the current size). A comparison of thes 3 results, 

Table 6, shows that thi Tota 1 Net Photographic Yield is 
actually reduced by reducing the size of the Semi-annual 
Search Area. 


TAB LE 8: MAXIMUM TOTAL NET PHOTOGRAPHIC YIELD VS, SIZE 
OF SEMI-ANNUAL AREA FOR FIVE MISSIONS PER YEAR 


Film Type/ ! 

• i 

Perigee Altitude j 

Semi- Am 
(x: 

6.8 

lual Search S~ze 

L0® n.m.2) 

3.4 

S 

A Yield 

UTB/100 

14.0 

12.5 

-1.5 

i' U'fB/8 5 1 

11.1 

l£.l 

-1.0 

STB/100 ) 



\ 

STB/ 8 5 j 

9.0 

8.5 

- .5 
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13. These data indicate a reduction of between 10.7% to 
in Total Net Photographic yield, depending on film type and 
perigee altitude, for the indicated reduction in Semi-annual 


search Area Size. 
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14. The relationship between Annual and Semi-Annual 
Accomplishment Level for the current Semi-annual Area is 
presented in Figure 5. Figure 6 presents the same relation- 
ship for the same number of flights, but the Semi-annual 
Search Area is reduced by 50%. The Accomplishment Levels 
which maximize the Total Net Photographic Yield are presents 
numerically in Table 9. 


TlBLlT'91 ACCOMPLISHMENT LEVELS FOR MAXIMUM" 
TOTAL NET PHOTOGRAPHIC YIELD 


SEMI-ANNUAL SEARCH AREAS 


Film Type/ 

Perigee Altitude 

6.8 x 10 6 

2 1 
n . m . | 

3 . 4xl0 6 

2 

n.m. 

Accompl ishment 

Level 

Accomplishment 

Level 

1 

Semi- 

Annual 

— — 

Annual 

Semi- 

Annual 

Annual 

UTB/100 

88 

80 

95 

98 

UTB/85 \ 

STB/100J 

68 

69 

76 

80 

STB/85 

56 

52 

65 

66 

\ 
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■>5. The information contained- in Figures 1, 5, and 6 
may' now be used to determine the relationship between Total 
Net Photographic Yield and the size of the Semi-annual Search 
Area. This relat ior sh ip, shown in Figure 7, was obtained based 
on the assumption that Accomplishment Levels for both semi- 
annual and annual search objectives would be chosen so as 
to maximize the^ Total Net Photographic Yield for the particular 
sizes of Annual and Semi-annual Area. 

16. Figure 7 clearly shows that in the cases of UTB/100, 

UTB/85 and STB/100 tne Total Net Photographic Yield will 

increase as the size of search area increases. It appears 

that wi£h STB/85, the TNPY increases until the size of the 

6 2 

Semi-annual Area is approximately 6 x 10 n.m. and then 
decreases * Indicating that there is a particular Semi-annual 
Search Area size which maximizes the total ’n 'it coverage for 
the STB/85 conf igur action . It is anticipated that this 

condition will exist anu be more pronounced for all con- 
figurations' if fewer than five missions are flown per year. 
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17. Figure 1, shown earlier, may now bo modified to 
describe the 'Accomplishment bevels which maximize the 
Total Net Photographic Yield as a function of search area 
size. This informal; ion is presented in Figure 8. 




&1 A 


Page Thirty-one 



ed For Release 20 0^1/07/07 : C I /M -RDP79B01709A000600040013-9 

TAB PPHHrv 


Mgfr 

U|‘- a , 


25X1 A 






/ I I 25X1 

Approved For Release 2004/07/07 •: C|A-Rf>P79B01 7O9Afl0O6OOO4OO1 3-9 

• 3-j ; b 

SUBJECT* Sensitivity of Search Accomplishment to Search 

Area Size and to Specific Accomplishment Goals 
for Various Corona Configurations with Five 
Missions Per Year 


18. The effects of Accomplishment Level and Semi-annual 
Search Area size on the Total Gross Photographic Yield are 

presented in Figures 9, 10, and 11. 

19. Figure 9 and 10 pi’esents Total Gross Photographic 
Yield as a function of Semi-annual Accomplishment Level for 
the current Semi-annual Search Area and for one 50% smaller. 
Characteristically, the same observation as pertained to 
Total Net Photographic Yield may be made. There are specific 
Accomplishment Levels which maximize the TGPY . It will be 
observed that these values of Semi-annual Accomplishment 
Level which maximize the gross yield are virtually the same 

as the values which maximize the Total Net Photograpnic Yield. 

20. The data from Figure 9 and 10 may be combined with 
data from Table 4 and information in the Appendix to produce 
Figure 11 which is the Total Gross Photographic Yield as a 
function of Seni— annual Search Area size. These functions, 
for the various configurations, show that the Told Gi oss 
Photographic Yield will gradually decrease as the size of the 
Semi-annual Area increases. The Total Gross Photographic 
Yield decreases because, as shown in Figure 18 of the Appendix, 
coverage against annual objectives is more efficiency conducted 
than coverage against semi-annual objectives. 
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PI. Total Net Photographic Yield and Total Gross Photo- 
graphic Yield may now be used to determine how redundancy is 
influenced by changes in the size of the Semi-annual Area. 

This relationship, Redundancy vs. Size of Semi-annual Area 
is presented in Figu 'e 12. Here redundancy is defined by 
the following equation: Redundancy = (Gross - Net)/Gross. 

It car, be seen that redundancy increases shaiply as the size 
of the Semi-annual Search Area decreases regardless of which 
CORONA configuration is employed. Therefore, it should, be 
clear that the increases in Accomplishment Level shown in 
Figures 1 and 8 are achieved through allowing a greater 
concentration of phonographic activity with resulting increase 
of redundant coverage. 
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Figure 13: Mission Gross vs. Total Area Photographed - 
, Annual L-’earch Area (CY 19 6 8 Data) 


Figure 1 14: 

Figure 15: 
Figure 16 : 


Mission Gross vs . Total Area Photographed - 
Semi-Anr ual Search Area (CY 1968 Data) 

Accomplishment Level vs. Total Period Gross 

Accomplishment Level vs. Percent Total Gross 


Figure 17: Mission Gross vs. Percentage Total Gross - . 

Transfer Function Between Total Area Photographed 
and Accomplishment Level for Various Search Areas 
and Laur ch Rates 

Figure 18:, Mission Gross Expended vs. Total Area Photographed 
for each Type of Requirement / 
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VI. PTROUgSIONJJE E IGURES 16, 17 an d 18 

1 1 A given CORONA J3 configuration provides a certain 

coverage capability: for example, the coverage capability of 
one flight with STB/ 100 is 9.2 x 10 6 n.m. 2 , This coverage 
capability may be used for the following pur noses: HPA 
targets, Non-Bloc target, Mapping, Charting, and Geodesy, 
and for coverage of Semi-annual and Annual Search Areas. 

Figures 16, 17 and 18 allow one to determine Accomplishment 
Level for a given expenditure of film (equivalent to area 
photographed). Additionally, these figures nrovide the 
means by which coverage against the Semi-annual Search 
Area may -be adjusted to reflect the fact that coverage 
against HPA's contributes positively to the Semi-annual 
Accomplishment Level . The manner in which t lese figures 
are used is demonsti ated with the following jxample: 

Cond itions : 

1. 5 missions/year 

2. STB/ 100 configuration 

6 2 

3. Semi-Annual Area= 6.8 x 10 n.m. 

6 2 

4. Annual Ares = 2.8 x 10 n.m. 25X1 A 
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Specified Film Utilization: 

2 

1 NON-BLOC- 1.0x10° n.m. "/mission 
R 2 

MC&G= .4x10 n.m. /mission 

HPA= l/ 8 ^xl0® n.m. ^/mission 
F72'4’xT0' s ' n.m. 2 /m lesion 

Coverage Avails ole for Annual and Semi-, annual Require- 
C 2 

ments/mission (xlO a.m. ) : 

I 6.8 - 3.24 = 3.56 

2. First, for purposes of this example, assume that we 
desire 75% Accomplishment Level against the annual Area; enter 
Figure 18 at the appropriate value, point A n the schematic. 
Determine the Percent Total Gross, point B, then proceed to 
Figure 17 and determine the Mission Gross Coverage required 
according to the appropriate area size and m'.ssions flown 
during the requirement period, point C. Enter Figure 16 at 
point C and determine the Total Area Photographed for annual 
purposes per mission. Now, subtract this amount of coverage 
for the amount available to determine the coverage available 

X, 

to use against the Semi-annual Area: 

3.56xl0 6 n.m. 2 -l. 5xl0 6 n.m. 2 = 2.06xl0 6 n.m. 2 
T 

Schematic shown on page 47 
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3. To determine Accomplishment Level against the Semi-annual 

Cl 9 

Area this quantity, 2.06x10 n.m. , must be adjusted for the 
fact that HPA coverage contributes to Semi-a) nual Accomplish- 
ment Level. Therefore enter Figure 16 with vhe quantity of 
film used for HPA targets (1.84x10® n.m.^), ;>oint E in the 
schematic, and determine the Mission Gross Coverage, point F. 

In a manner similar to that discussed above, determine the 
percent total gross, point G and then determine the equivalent 
percentage total gross for semi-annual purposes, point H. 

Using point II, determine the equivalent Tot ax Area Photographed 

(.55x10® n.m, 2) at point J. Now, the actual amount of 

( 9 

capability applied to semi-annual is 2.06x10 n.m. + 

2 0 2 

.55x10° n.m. -2.61x10° n.m. and to determine the Accomplish- 
ment Level against the Semi-annual Area one enters Figure 14 
at this value, poiiit K and proceeds to point P on Figure 12 
(40%) . 


4. With the exception of the "HPA curve", on Figure 18, 

the inf ox-mat ion in Figure 16, 17, and 18 is contained in 

\ 

Figure 13, 14, and 15 ox- was derived analytically. Data' for 
the "HPA. curve" was obtained through convers tion with ,S0C 
personnel. Specifically it was indicated that efficiency 
against HPA targets was 69% of the efficiency on semi-annual 
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objectives when the Total Gross Coverage expended is 1.9x10® 

2 

n.m. ; and saturated, of course, when the Mission Gross 

6 2 

Coverage expended for 1IPA is approximately 2 0x10 n.m. 

2 

at a very high (15 to 20 x 10° n.m. ) Total i rea Photographed. 





$ 


25X1 A 


ip: 

'Mease 2004/07/07-4 


Approved For Mease 2004/07/0 7 ; C I A - RDP79 B01 703*00060004001 3-9 

n> f Vi / nrpq 16 17 nnrl IQ /I AfA A 4 , 


25X1 


Use of Ficures 16, 17 and 18 to determine accomplishment 

i 

against annual and semi-annual requirements: 


Figure Id 


Semi-annual. 


Accomplishment 

Level 


Percent Total] 
Gross 


Mission 

Gross 


' X 



Annual 


Semi- 

nnual 


KPA 


Percent Total 
. Gross 


H* -** - ---n iTCVJW "sTf*.. i - atrtm iTTV 

T K D E 


Total Area 
Photographed 


(No Scale) 
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